Experimentally observed mass spectrum of leptons and quarks ranges from the vanishing or the vanishingly small (m ν < O(1eV )) neutrino masses over the MeV range of the electron, and u,d quark masses up to 175 GeV of the recently observed top-quark mass.
Theoretical understanding of such a sparse, wide and irregular fermion mass spectrum is completely missing. Its successful phenomenological description in terms of the independently renormalized Yukawa couplings of fermions to a condensing elementary Higgs field provides, however, a hope [1] for the existence of an underlying microscopic dynamics in which the fermion mass ratios are the calculable numbers. Alternatively, the problem of understanding the fermion mass spectrum is shifted towards the very high mass scales in which the Higgs sector is theoretically likely [2] .
We suggest to extend the standard SU(2) L × U(1) Y gauge-invariant Lagrangian of three massless families f of leptons and quarks (neutrino singlets ν f R are added for completeness) by a vector boson C µ with the mass m C interacting with all fermions of both chiralities with the coupling constant h [3] .
With a dynamical assumption on the nonperturbative behavior of the running "Abelian" charge h 2 (p) we calculate the huge fermion mass ratios naturally in terms of the new hypercharges associated with different fermions. It is then suggestive to call these hypercharges the heaviness. Being the pure numbers, all of the same order of magnitude they can be fixed (quantized) by embedding the model into a GUT group at a scale M ≈ 10 15 GeV . This we assume but do not specify the particular group structure. The intermediate boson masses m W and m Z are calculated in terms of the fermion masses by sum rules as a consequence of the SU(2) × U(1) Ward identities.
The dynamical assumption is that the strong C-boson-fermion interaction generates specific spin 1 fermion-antifermion composites (collective excitations) with calculable couplings to the C-boson. These new interactions then modify the behavior of the running "Abelian" charge h 2 (p) to the phenomenologically desirable "walking" form.
Replacement of the Higgs sector by a simple interaction characterized above brings, however, a serious problem. It is the problem of unwanted global symmetries. When the fermion masses are dynamically generated, most of these symmetries are spontaneously broken and there is nobody except the weakly coupled W and Z bosons ready to "eat" the corresponding massless fermion-antifermion Nambu-Goldstone (NG) bosons. The most economic solution to this problem is to assume that the verified NG eaters i.e., the massless spin 1 fermion-antifermion composites are generated by the same nonperturbative dynamics which generates the NG bosons. Hence, the role of the assumed dynamically generated spin 1 composites [4, 6] is in fact 3-fold: (i) They absorb the unwanted NG bosons and acquire the masses m not tolerate the fermion mass counter-terms) of the Schwinger-Dyson equation [7] for the fermion proper self-energy Σ f (p 2 ):
In Eq.1 the function c(p 2 ) specifies [8] the behavior of the momentum-dependent charge in the whole momentum range. In practise it is known explicitly only in a restricted momentum range where the perturbation theory is justified. Our assumption of a GUT unification at 
Sensitivity to details of c(p 2 ) together with the mass formula (2) lead us to the conclusion that the sparse, wide and irregular fermion mass spectrum might be understood provided the prescribed behavior of c(p 2 ) is theoretically justified. Unbearable lightness of calculating the fermion masses in terms of heaviness using Eq.2 is schematically illustrated by taking M = 
In evaluating the finite integral (3) with 
In (4,5) n c = 1 for leptons and n c = 3 for quarks, and the quantities I are given as
The sum rules (4, 5) are saturated essentially by the top-quark mass. In contrast to the canonical Higgs case, there is no genuine weak-interaction mass scale in this approach.
As the formulas (4,5) suggest, the eaten NG bosons are to be viewed as the particular combinations of many components:
3. The combinations of states orthogonal to (6) correspond to 28 unwanted NG bosons of the spontaneous symmetry breaking pattern [U(2)]
The couplings of these composite NG bosons to the fermions are dictated by the Goldstone theorem. If the model pretends not to be in a serious conflict with the experimental facts, these states must not appear in its physical spectrum. For this reason we specify the dynamical assumption already made: the same UV stable dynamics which produces the NG bosons produces in the same channels also the massless spin 1 fermion-antifermion composites [5] V µ (i.e., there is a hidden gauge symmetry [4, 16] ).
Since the origin of the masses of V µ is the same as of m W and m Z , we take the formulas (4,5) and rescale g, g ′ by the large effective V-fermion couplings f 
where C h is a calculable factor. The divergent fermion loops of Fig.2 not proportional to the fermion masses give rise to the V-boson kinetic term by virtue of imposing the compositeness condition Z=0 [4, 6] upon the V-boson wave function renormalization.
Since the interaction (7) is known to produce an antiscreening [19] contribution to the C-boson vacuum polarization, the resulting c(p 2 ) should walk [20] . For C h fixed as to cancel the fermion contribution and without GUT unification c(p 2 ) would go to a non-trivial fixed point from above [21] .
Within an effective field theory we have attempted at identifying the basic dynamics Field-theoretically, there is no a priori way of knowing whether our dynamical assumption on the nonperturbative behavior of the Abelian β -function is justified or not. We cannot refrain from pointing out that the concept of the dynamically generated gauge particles which is crucial in our approach is seriously considered in the effective field theory description of the high-T c superconductors [5] . This analogy also nicely illustrates an uneasy and ambiguous task of finding the correct microscopic dynamics to a given (say, Higgs) phenomenological 
